the high glucose concentrations or assisted excretion of cyclic AMP out through the cell membrane could account for the glucose effect in repressions of many enzymes, and on the production of cytochrome P-450. The subcellular location of adenylate cyclase in S . cerevisiae is dependent on the growth conditions of the yeast. Growth in 5% glucose-containing media was associated with the finding of adenylate cyclase in a microsomal fraction (Wheeler et al., 1974) , rather than a cell envelope fraction (Londesborough & Nurimen, 1972) . Location of this enzyme in a membrane fraction (unspecified) was reported recently (Varimo & Londesborough, 1979) . A critical approach is essential to all such studies after various disruption procedures on yeast. The available evidence suggests that there is room for doubt as to the subcellular location of various adenylate cyclases, although it does not seem to have been reported as associated with a classic mitochondrial fraction from S. cerevisiae. Location of some of the adenylate cyclase in the membrane of the limited number of large mitochondria present would be analogous to the position in bacteria where the location is in the membranes surrounding the cell. This would directly relate the mitochondrion in yeast to events in the cytosol through the regulation of cyclic AMP production. Many effects in the yeast cell are now thought to interrelate mitochondrial and other cell organelles, including effects at the cytoplasmic membrane related to uptake of nutrients, and the loss of flocculence in respiratory-deficient petite mutants (Egilsson et al., 1979 (1974a,b, 1977) . Our cytochrome P-450 from brewer's yeast (which has benzo[alpyrene hydroxylase activity; Woods & Wiseman, 1980) was mainly converted into cytochrome P-420 during the solubilization of microsomal fraction by sodium cholate by the method described by Yoshida et al. (1977) . Attempts were made therefore to stabilize cytochrome P-450 in yeast microsomal fraction, during and after solubilization, in order to improve the yield for large-scale purification studies in progress. Saccharomyces cerevisiae (N.C.Y.C. no. 240) was grown for 44h under glucose repression in medium containing 20% glucose and mycological peptone by the method described previously (Wiseman & Lim, 1975) .
Yeast microsomal fraction was obtained by centrifugation at l00OOOg for 1 h after disruption of the yeast by Vibro Mill (Wiseman et al., 1975) . Microsomal fraction was suspended in 0.1 M-potassium phosphate buffer (pH 7.2). This buffer always contained as additives, 20% glycerol, 0.001 M-EDTA, 0.001 Mdithiothreitol. Solubilization was achieved by adding various detergents to the suspension of microsomes, stirring for 1 h, centrifuging at 50000rev./min (100000g) for 1 h and collecting the supernatant, which contained the solubilized cytochrome P-450. The concentration of cytochrome P-450 and cytochrome P-420 was determined by a spectrophometric method (Wiseman et al. 1978) , modified from that of Omura et al.
(1965), assuming extinction coefficients of 9 I cm-' . mM-' for cytochrome P-450 and 1 1 1 cm-' -mM-' for cytochrome P-420.
Storage of the whole yeast containing the cytochrome P-450 was done in the phosphate buffer containing the additives described above and additionally made 15% to glucose. Other protective agents were needed to successfully store the frozen microsomal fraction from yeast. Triton X-100 in 0.1% concentration plus the additional use of 0.1% reduced glutathione in the phosphate buffer (plus additives) prevented the conversion of cytochrome P-450 into cytochrome P-420 in yeast microsomal fraction during storage at -4OOC for several weeks. Rat liver microsomal fraction in comparison was very stable at -4OOC stored in the phosphate buffer (plus additives) alone.
Microsomes in the phosphate buffer (plus additives) and also in the phosphate buffer (plus additives) containing 0.1% Triton X-100 were solubilized by various detergents with release of cytochrome P-450 (Table 1) . Good yields in the enzyme were obtained with 1% Triton X-100 and 1% sodium cholate in the 0.1% Triton X-100-containing phosphate buffer (plus additives) only. Here 100% yield was obtained from yeast microsomal Vol. 8 BIOCHEMICAL SOCIETY TRANSACTIONS Table 1 . Solubilization of cytochrome P-450 from microsomes by various detergents, with and without 0.1 % Triton X-100
Yeast microsomes contained initially 0.7 nmol of cytochrome P-450/ml and 0.3 nmol of cytochrome P-420/ml, and rat liver microsomes contained 1.5nmol of cytochrome P-450/ml and 0.1 nmol of cytochrome P-420/ml. No cytochrome P-450 was lost after 3 weeks of storage in -4OOC in all preparations which were solubilized in the presence of 0.1% Triton X-100. fraction, whereas that from the rat liver microsomal fraction was 93% and 87% respectively. Sodium cholate (1%) alone gave a good yield (80%) from rat liver microsomal fraction, but only 36% from the yeast microsomal fraction. 1% Emulgen 913 gave about 50% yield from the yeast microsomal fraction, regardless of the presence of 0.1% Triton X-100. Sodium dodecyl sulphate (0.5%) gave a very poor yield of cytochrome P-450 (Table 1) . The highest cytochrome P-450/P-420 ratios were obtained from yeast microsomal fraction with 1% Triton X-100, in the range 22-26, compared with only 7 for the rat liver. Renex 698, Tween 80, Triton N-101, all in 1% concentration, had no (or very little) solubilization effect on cytochrome P-450 from yeast microsomes. Triton X-100 changes the spin state of cytochrome P-450 from high to low spin (Tamura et at., 1976), and has been shown to protect some enzymes (Takeda et al., 1972) , by formation of micelles, which protect the hydrophobic environment of the enzyme. Conversely it has been reported that sulphydryl reagents (Murakami & Mason, 1967) . or high ionic strength of medium (Yoshida & Kumaoka, 1972) , cause the spin state to change from low to state to high state and also prompt the cytochrome P-450 into cytochrome P-420 conversion by destroying or removing the sulphydryl ligand. This suggests that T j t o n X-100, by changing the spin state from high to low state and retaining it in that state, may protect the sulphydryl ligand and make it more accessible to haem iron, thus exerting a stabilizing effect on the cytochrome P-450. In a control, dimethyl suberimidate was omitted. The reaction was stopped by lowering the pH (Coggins et al., 1969) . Analysis of the product by electrophoresis in 12% (wlv) polyacrylamide gel containing 0.1% sodium dodecyl sulphate (Laemmli & Favre, 1973) showed no oligomers, although there was small decrease in mobility that was almost constant after 90min of treatment. Subsequent results are for the control and 150min-treated proteins, unless otherwise stated. The NH, group content/mol of protein (Habeeb, 1966) was 41 and 33 in the control and treated proteins respectively. These results are consistent with an average binding of four reagent molecules. assuming that each formed a cross-link.
Optical rotation (at 238nm) of protein in 5 0 m~-K , s O , and a 2-fold dilution of acetate buffer, pH 5.0, decreased progressively when the temperature was raised from 24OC in increments of approx. 10°C and held at each temperature until rotation became constant. At 8OoC, rotation in untreated and substituted protein was 73 and 82% respectively of the initial values. On cooling, the rotation of the treated protein increased to 103%
